What is claimed is: 



1. A method of controllir^ an output buffer circuit 
comprising a first drive circuit for receiving an input 
5 signal having a sharp wavefo^rm and generating an output 
signal that has a gentle vmveform and is output from an 
output terminal of the ouxput buffer circuit, and a second 
drive circuit connected/ to the output terminal and having a 
lower output impedance/ than the first drive circuit, the 
10 method comprising the^ steps of; 

changing the output signal in accordance with a change 
in the input signa/1 using the first drive circuit; and 
driving the/second drive circuit after the output 
signal is chanj^ci by a predetermined amount. 
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2. A method of controlling an output buffer cir^sflait 

comprising first and second drive circuits, the f i^^t drive 

circuit including a first output transistor connected 

between a first power supply and an output te?oninal of the 

output buffer circuit and a second output J^ansistor 

connected between a second power supply yand the output 

terminal, wherein the first and secon^^output transistors 

generate an output signal having gentle waveform in response 

to an input signal having ^^ha^ waveform, the second drive 

circuit including a third </utput transistor connected 

/ / 

between the first power si|f^']j^y and the output terminal and a 
fourth output transistorydoiy^^^qted^b'g^^ the second power 
supply and the output J^rminal, the third and fourth output 
transistors having Lower impedances than the first and 
second output trar^istors, the method comprising the steps 
of: 

generating the output signal in accordance with the 
input signa^i using the first drive circuit; 
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generating a delay signal^ 
signal ; 

generating a control ^,.<^ai|, for controlling the third 
and fourth output tran&irstors in accordance with the delay 
signal and the inp€t signal; and 

drivi^no^^^^li^ second drive circuit in accordance with the 
control/S^nal . 
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3. The method according to claim 2, wherein the output 
signal generating step includes generating the output signal 
by turning on the first output transistor; 

the driving step includes turning on the third output 
transistor with the control signal; and 

the method further/ comprises a step of substantially 
simultaneously turning/off the first and third output 
transistors in accorda'nce with a change in the input signal. 



4. The method according to claim 2, wherein the output 
signal generating step includes generating the output signal 
by turning on the second output transistor; 

the driving s^p includes turning on the fourth output 
transistor with the control signal; and 

the method further comprises a step of substantially 
simultaneously turning off the second and fourth output 
transistors in accordance with a change in the input signal. 




5. An output buffer circuit compris: 

a first drive circuit for recei^^:ifig an input signal 
having a sharp waveform anifl gen^^ting an output signal that 
has a gentle waveform ancjf^,^^'^ outpA«rt from an output terminal 
of the output buffer ^^^^rik^lt ; 

a second dri^^ circuit connected to the output terminal 
and having a ^^wer output impedance than the first drive 
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circuit ; 

a delay circuit, connected the ^outpA^t^terminal , for 
delaying the output signal and g^nej^-toTng a delayed output 
signal; and 

a first control circAd'ft,. connected between the delay 
circuit and the secoi>d^'^ drive circuit, for receiving the 
input signal andJ^e delayed output signal and generating 
first controlXsignal for driving the second drive circuit. 



6. The output buffer circuit^ccording to claim 5, 
wherein the first drive circuit ii?icludes a first output 
transistor connected between a f/irst power supply and the 
output terminal and a second ouoiput transistor connected 
between a second power supply /and the output terminal, 
wherein the first and second /output transistors generate the 
output signal having the gentle waveform; and 



the second drive circuit includes a third output 
transistor connected between the first power supply and the 
output terminal and a fourth output transistor connected 
between the second power /supply and the output terminal, the 
third and fourth output /transistors having lower impedances 
than the first and second output transistors . 
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7. The output buffer circuit according to claim 6, 
wherein the first control circuit turns on the third output 
transistor with the first control signal in response to the 
delayed output signal after the first output transistor is 
turned on by the in^ut signal, and the first control circuit 
turns on the fourtyh output transistor with the first control 
signal in response to the delayed output signal after the 
second output transistor is turned on by the input signal. 




8. Th\ output buffer circuit according to claim 6, 




further comprising a second control circuit, connected to 
the first drive circuit, for inverting the ir]put signal to 
generate second and third control signals respectively 
supplied to the first and second output tr/nsistors, wherein 
the first control circuit generates the :^rst control signal 
and a fourth control signal that have phases opposite to a 
phase of the input signal and are respe^ctively supplied to 
the third and fourth output transistoirs . 

9. The output buffer circuit According to claim 6, 
further comprising a second control circuit, connected ro 
the first drive circuit, for generating second and third 
control signals respectively supr/lied to the first and 
second output transistors, wherqjJin the first control circuit 
generates the first control sig^ial and a fourth control 
signal respectively supplied t^ the third and fourth output 
transistors. 



10. The output buffer Circuit according to claim 5, 
wherein the second drive ciiycuit includes a plurality of sub 
-drive circuits having different impedances, wherein at 
least one of the sub-drive^^circuit s is selectively enabled 
to set the output impedange of the second drive circuit. 
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11. The output buff er /circuit according to claim 10, 
wherein the first control circuit supplies the first control 
signal to each of the sul^drive circuits based on the input 
signal, the delay signal^ and a select signal. 



12. An output k^f f er/circuit comprising: 

first and seconc^fSy t^ut transistors connected in series 
between a first power^i^ucsply and a second power supply; 

first and second control circuits, connected to the 
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first and second output transistors, for receiving an input 

signal and respectively generating first and second conjrxol 

signals for controlling the first and second output 

transistors, wherein the first and second output transistors 

generate an output signal at an output terminal q<c the 

output buffer circuit; and 

a third control circuit, connected between the output 

terminal and the first and second central'''^ circuit s , for 

receiving the input signal and the oirfeput signal and 

/ 

controlling a slew rate of the output signal by controlling 

slew rates of the firs^ and secon'a control signals in 

«^ / 

accordance with the i^pQ^ sign-al and the output signal. 



wherein the third control czrcuit controls the first and 

second control circuits v^hen the first and second output 

/ 

transistors are turned ^off to generate the first and second 
control signal in accordance with the input signal, and 
controls the f irst /-^nd second control circuits when the 
first and second /output transistors are turned on such that 
the first and s'fecond control signals sharply rise or fall in 
response to a'^hange in the input signal, gently rise or 
fall after^^ predetermined time elapses, and thereafter 
sharply r^ise or fall when the output signal reaches a 
predete^raiined level . 





13. The output buffer circuit according to claim 12, 
wherein the first and second control circuits respectively 

/ 

-nclude first and second switching elements and first and 
second resistor elements respectively connected in parallel 
to the first and second switching elements; and 

the output buffer circuit further comprises a delay 
circuit, connected to the third control circuit, for 
generating a delay signal by delaying the input signal, 

wherein when the first and second output transistors 
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are turned on, the third control circuit controls the fir^ 
and second control circuits in accordance with the dela^ 
signal and the output signal such that the first and aecond 
control signals are generated by turning on and off ^he 
first and second switching elements. 
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14. The output buffer circuit according j/o claim 13, 
wherein the third control circuit includes 

a first inverter circuit, connected to/the output 
terminal and having a relatively low thre^old voltage, for 

nerati^iq 



receiving the output signal and ge 
signal ; 
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ig a first inverted 
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a second inverter circi^t, cormected to the output 

hagh threshold voltage, for 
generating a second inverted 



a NAND gate, connected to the delay circuit and the 
first inverter circuit, for receiving the delay signal and 
the first inverted signal and generating a first switching 
control signal for . controlling the first switching element; 
and 

a NOR gate, connected to the delay circuit and the 
second inverter circuit, for receiving the delay signal and 
the second invei^ted signal and generating a second switching 
control signal/for controlling the second switching element. 



15. The output buffer circuit according to claim 13, 

/ 

wherein the third control circuit includes: 

a S'^mitt inverter circuit, connected to the output 

/ 

30 terminal and having a hysteresis characteristic, for 

rece^ifving the output signal and generating an inverted 
ou^tput signal; 

a NAND gate, connected to the delay circuit and the 
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Schmitt inverter circuit, for receiving the delay signal ^nd 
the inverted output signal and generating a first switcbsing 
control signal for controlling the first switching el^ent; 
and 

a NOR gate, connected to the delay circuit ay8 the 
Schmitt inverter circuit, for receiving the delay signal and 
the inverted output signal and generating a se'^nd switching 



d^chinq element, 



control signal for controlling the second swt 



16. An output buffer circuit compmsing: 

first and second output transisto^rs connected in series 

/ 

between a first power supply and a aecond power supply; 

first and second cont^rol cir^-uits, respectively 

connected to the first an^i/^econd output transistors, for 

receiving an input signalj^^a^d respectively generating first 

/ 

and second control signals f,or controlling the first and 
second output transistors, /wherein the first and second 
output transistors genera^'te an output signal that is output 
from an output terminal^of the output buffer circuit in 
response to the first'^and second control signals, the first 

and second control .^^circuits respectively including first and 

/ 

second switchingyelements and first and second resistor 
elements respeo^ively connected in parallel to the first and 
second switching elements; and 

a thir(2i control circuit, connected between the output 
terminal a-nd the first and second control circuits, for 
receiving the input signal and the output signal and 



control^ling a slew rate of the output signal by controlling 
slew^rates of the first and second control signals in 

accordance with the input signal and the output signal, the 

/ 

third control circuit including, 

a first inverter circuit, connected to the output 
terminal and having a relatively low threshold voltage, for 
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receiving the output signal and generating a first inverte'6 
signal , 

a second inverter circuit, connected to the y6utput 
terminal and having a relatively high threshold voltage, for 
receiving the output signal and generating a seconjd inverted 
signal, 

a NAND gate, connected to the first /nverter 
circuit, for receiving the input signal and^^e first 
inverted signal and generating a first swi,tching control 



signal for controlling the first switch: 



element, and 



a NOR gate, connected to the' second inverter 

/ 

circuit, for receiving the input signal and the second 




inverted signal and generatring a s^ond switching control 
signal for controlling th^^^&econ^ switching element. 



17. An output buffer c-drcuit comprising: 

first and second output transistors connected in series 



between a first power supply and a second power supply; 

first and second^control circuits, respectively 
connected to the fi:rst and second output transistors, for 
receiving an input/signal and respectively generating first 
and second control signals for controlling the first and 
second output t^ransistors , wherein the first and second 

output transi>^ors generate an output signal that is output 

/ 

from an out;put terminal of the output buffer circuit in 
response to the first and second control signals, the first 
and second control circuits respectively including first and 



second^ switching elements and first and second resistor 

/ 

elements respectively connected in parallel to the first and 
se^cond switching elements; and 

a third control circuit, connected between the output 
terminal and the first and second control circuits, for 
receiving the input signal and the output signal and 
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controlling a slew rate of the output signal by controll^ing 
slew rates of the first and second control signals iry 
accordance with the input signal and the output signal, the 
third control circuit including, 
5 a Schmitt inverter circuit, connected'''^ to the 

/ 

output terminal and having a hysteresis characteristic, for 
receiving the output signal and generating/an inverted 
output signal, 

a NAND gate, connected to the Schmitt inverter 

/ 

0 circuit, for receiving the input sigpial and the inverted 
output signal and generating a first switching control 
signal for controlling the first/switching element, and 
a NOR gate, ^qonnecte^d to the Schmitt inverter 
circuit, for receivind>ir?te input signal and the inverted 
output signal and gen^.arxin'g a second switching control 
signal for controlling th'e second switching element. 

/ 

/ 

18. A semiconductor device comprising: 
an output buf£er circuit including. 



first and second output transistors connected in 

beti 

supply. 



series between a' first power supply and a second power 



first and second control circuits, connected to. 
the firsthand second output transistors, for receiving an 
5 input signal and respectively generating first and second 
control^ signals for controlling the first and second output 
transistors, wherein the first and second output transistors 
generate an output signal output from an output terminal of 
the output buffer circuit in response to the first and 
0 second control signals, and 

a third control circuit, respectively connected 
/ between the output terminal and the first and second control 
circuits, for receiving the input signal and the output 
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signal and controlling a slew rate of the output^^ignal by 
controlling slew rates of the first and secp.n'y control 
signals in accordance with the input signal and the output 
signal, wherein the third control ci<rcuit controls the first 
and second control circuit s >^^n/€he first and second output 
transistors are turned off ^o'^'^generate the first and second 
control signal in accordance with the input signal, and 
controls the first ^an,d^ second control circuits when the 
first and second o-utput transistors are turned on such that 
the- first and s'^oond control signals sharply rise or fall in 
response to/a change in the input signal, gently rise or 
fall afp^T a predetermined time elapses, and thereafter 
shar^2<Ly rise or fall when the output signal reaches a 
o^^determined level. ' 
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